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57 ABSTRACT

There are provided a lightning-resistant fastener and a cap,
which, while assuring sufficient insulation properties, pro-
vide improved workability and highly stable quality to
thereby enable a reduction in the manufacturing cost of an
airframe, and a method of mounting the lightning-resistant
fastener. A hole 32 is formed in a cap 30, and a screw groove
32a is formed in the hole 32. The configuration enables the
cap 30 to be reliably and easily positioned and installed on a
fastener member 24 and reliably prevents the cap 30 from
coming off after the installation thereof. This improves the
workability to reduce the production cost while assuring suf-
ficient insulation properties and enables the cap 30 to be
installed with stable quality irrespective of workers. Prefer-
ably, the cap 30 is made of a resin in view of mass produc-
ibility, weight reduction, and the like.

15 Claims, 9 Drawing Sheets
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1
LIGHTNING-RESISTANT FASTENER, CAP,
AND METHOD OF MOUNTING
LIGHTNING-RESISTANT FASTENER

This application is a divisional/continuation of U.S. patent
application Ser. No. 13/262,036 filed on Dec. 15, 2011, which
is incorporated herein by reference on its entirety.

TECHNICAL FIELD

The present invention relates to a lightning-resistant fas-
tener and a cap, which are used for an airframe of an aircraft,
especially for a wind thereof, and a method of mounting a
lightning-resistant fastener.

BACKGROUND ART

A wing constituting an airframe of an aircraft is ofa hollow
construction, and a wing surface panel forming a wing sur-
face is fixed to a structural member existing in the wing by a
fastener member (fastener).

The fastener member fastens the wing to the structural
member by inserting a pin-shaped fastener main body into
through holes, which have been formed in both the wing and
the member attached to the wing, from the outside of wing,
and by fixing the front end portion of the fastener main body
by using a fixture from the interior side of the wing.

The aircraft must make thoroughgoing provisions against
lightning strikes. In the case where the wing surface panel and
the fastener member are made of different materials, at the
time of lightning strikes, an arc discharge (spark) is produced
in the direction extending along the interface between the
wing surface panel and the fastener member by an electric
potential difference between the wing surface panel and the
fastener member. Since a fuel tank is housed in the internal
space of the wing, it is necessary to reliably suppress the
production of arc discharge at the time of lightning strikes.

To meet such necessity, a structure has conventionally been
proposed in which, as shown in FIG. 9, on the inside of a wing
1, a cap 6 is installed in a state of being separate from a
fastener main body 4a of a fastener member 4, which pen-
etrates a first member 2 corresponding to the wing surface
panel and a second member 3 installed within the wing, and a
fixture 4b, and an air-gap 7 filled with air is formed between
the cap 6 and the fastener main body 4a, the fixture 45 (for
example, refer to Patent Literature 1).

CITATION LIST
Patent Document

Patent Document 1: Japanese Patent Laid-Open No. 2-7398

SUMMARY OF THE INVENTION
Technical Problems to be Solved by the Invention

However, the technique descried in Patent Document 1
does not provide a structure in which the cap 6 can be posi-
tioned with respect to the fastener member 4, and the instal-
lation position of the cap 6 depends on the worker. Therefore,
the center of the cap 6 and the center of the fastener member
4 may shift greatly. If in the air-gap 7, a place where a gap
between the fastener member 4 and the cap 6 is narrow is
produced, the function (insulation properties) of the cap 6
decreases. In the worst case, if the cap 6 is installed in a state
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of being in contact with the fastener member 4, the function
itself of the cap 6 may be impaired greatly.

The cap 6 is installed on the second member 3 with an
adhesive 9 as shown in FIG. 9A, or is outer-peripherally
covered with a rubber (insulating material) 10 as shown in
FIG. 9B. Therefore, in the installation site, the bonding work
or the coating work of the rubber 10 is required, so that the
work takes much time and labor. Needless to say, the interior
of the wing 1 of aircraft has a narrow space, and the above-
described work performed at a secluded position provides
very poor workability. Moreover, since the fastener member 4
is provided at several thousands to several ten thousands
places throughout the wing 1, the deterioration in workability
leads directly to the rise in cost.

Furthermore, the above-described work is what is called
manual work, so that the work quality is easily varied depend-
ing on the worker, which also exerts an influence on the
reliability.

The present invention has been made to solve the above-
described technical problems, and accordingly an object
thereof is to provide a lightning-resistant fastener and a cap,
which, while assuring sufficient insulation properties, pro-
vide improved workability and highly stable quality to
thereby enable a reduction in the manufacturing cost of a
wing, and a method of mounting a lightning-resistant fas-
tener.

Solution to the Problems

To achieve the above object, the present invention provides
a lightning-resistant fastener comprising a fastener member,
which is made of a conductive material, used for fastening a
second member on the interior side of an airframe of an
aircraft to a first member constituting the airframe; and a cap,
which is made of an insulating material, installed so as to
cover the fastener member projecting to the interior side of
the airframe. In the lightning-resistant fastener, the fastener
member comprises an engaging part in a portion projecting to
the interior side of the airframe; and the cap comprises an
engaged part engaged with the engaging part of the fastener
member in the central portion of the inner peripheral surface
thereof, and the cap is installed to the fastener member in a
state in which the engaging part of the fastener member
engages with the engaged part while a gap is provided
between the cap and a portion of the fastener member other
than the engaged part. By engaging the fastener with the
engaged part formed in the cap as described above, the cap
can be positioned to the center and installed to the fastener
member easily and reliably. As the engaging part and the
engaged part, a male screw and a female screw, a convex boss
and a concave part corresponding to the convex boss, or the
like can be used appropriately.

It is also effective to fill the gap between the cap and the
fastener member with an insulating sealant.

The above-described lightning-resistant fastener can be
applied to an airframe of an aircraft, not limited to a wing.

In the engaging part or the engaged part, a groove extend-
ing along the direction away from the second member is
preferably formed. Thereby, when the fastener member is
inserted into the engaged part of the cap, the excess of sealant
filled in the engaged part can be pushed out through the
groove.

The head part of cap may have a shape on which a tool for
screwing the cap on the fastener member can be laid. Alter-
natively, if a worker turns the cap manually, non-slip work is
preferably applied onto an outer peripheral surface of the cap.
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Also, the cap may comprise a projecting knob part for a
worker to turn the cap manually. At this time, the knob part is
connected to the cap via a connecting part. If the connecting
part is twisted oft when the cap is screwed increasingly on the
front end part of the fastener member by gripping the knob
part and tightening torque thereof reaches a predefined level,
the tightening torque of the cap can be controlled easily.

It is preferable that an inside diameter of the inner periph-
eral surface of the cap gradually decrease toward a side where
the engaged part is formed, from an opening end side on the
opposite side of the side where the engaged part is formed.
Thereby, when the interior of the cap is filled with the sealant,
a void can be prevented from being produced in the sealant.
Also, when an impact or the like is applied to the cap, only the
cap comes off, and the sealant may remain in the front end
part of the fastener member as it is.

Also, on the opening end side of the cap, the thickness of
the sealant in the radial direction of the cap is preferably set at
a predefined value or more. Thereby, even when the cap
comes off, the lightning-resistant performance can be assured
by the sealant only.

By forming a step part or a flange part projecting toward the
outer periphery side on an outer peripheral surface of the
fastener member, even when the cap comes off, the sealant
can be prevented from coming off the outer surface of the
fastener member.

The adhesion strength between the cap and the sealant can
also be set so as to be smaller than the adhesion strength
between the sealant and the fastener member. Thereby, too,
when an impact or the like is applied to the cap, only the cap
comes off, and the sealant may remain in the front end part of
the fastener member as it is.

The present invention can also provide a cap installed to a
front end of a fastener member which fastens a first member
and a second member together, wherein the cap is made of an
insulating material and is of an umbrella shape; the cap com-
prises an engaged part on an inner peripheral surface of a top
potion of the cap, the engaged part is engaged with an engag-
ing part formed on the fastener member which penetrates the
first member and the second member and projects on the
second member side; and the cap is installed to the fastener
member in a state in which the engaging part of the fastener
member engages with the engaged part while a gap is pro-
vided between the cap and a portion of the fastener member
other than the engaged part. Such a cap can be applied to not
only an airframe including a wing of an aircraft made of a
composite material but also a fastener member used for fas-
tening members in any other application.

Also, the present invention can provide a method of mount-
ing a lightning-resistant fastener, comprising the steps of
causing a fastener main body to penetrate through a first
member constituting an airframe of an aircraft and a second
member attached to the first member on the interior side of the
airframe from an outer periphery side of the airframe ina state
in which the first member and the second member are laid on
each other; attaching a fixture to the fastener main body from
the interior side of the airframe; and engaging an engaged part
of a cap with the fastener main body projecting from the
fixture on the inside of the airframe by causing the fastener
main body to penetrate from the outer periphery side of the
airframe.

Also, the method can further comprise a step of filling a
sealant on the inner periphery side of the cap, which is made
of an insulating material and has an umbrella shape, and
comprises the engaged part on an inner peripheral surface of
a top portion thereof, before the engaged part of the cap is
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engaged with a front end of the fastener main body after the
fixture is attached to the fastener main body from the interior
side of the airframe.

Advantageous Effects of Invention

According to the present invention, the workability is
improved to reduce the production cost while sufficient insu-
lation properties are assured, and the cap can be installed at
the front end of the fastener member for fastening the second
member to the first member with stable quality irrespective of
workers.

Also, by filling the gap between the cap and the fastener
member with an insulating sealant, the sealability of fastener
member against fuel can be assured. Further, since the sealant
has a very strong arc preventing effect, even in a state in which
the cap is broken, the arc preventing effect is maintained, so
that a double arc preventing function can be provided by the
cap and the sealant.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1isasectional view ofa lightning-resistant fastener in
accordance with an embodiment of the present invention.

FIGS. 2A and 2B are perspective views of a cap.

FIG. 3 is a sectional view of the cap.

FIG. 4 is a perspective view showing an example in which
an outer peripheral surface of a cap has been subjected to
slitting processing.

FIG. 5 is a perspective view showing an example in which
protrusions are provided in a head portion of a cap.

FIG. 6 is a perspective view showing an example in which
a knob part is provided in a head part of a cap.

FIG. 7 is a sectional view showing another example of a
cap.

FIG. 8 is a sectional view showing another example of the
lightning-resistant fastener in accordance with an embodi-
ment of the present invention.

FIG. 9A is a sectional view showing an example of a
conventional lightning-resistant fastener.

FIG. 9B is a sectional view showing another example of a
conventional lightning-resistant fastener.

DESCRIPTION OF EMBODIMENTS

The present invention will now be described in detail based
on an embodiment shown in the accompanying drawings.

FIG. 11is a sectional view of a part of a wing constituting an
airframe of an aircraft, to which a lightning-resistant fastener,
a cap and a method of mounting the lightning-resistant fas-
tener in accordance with this embodiment are applied.

As shown in FIG. 1, a wing 20 comprises a wing panel (first
member) 21 as the outer shell thereof. The wing panel 21 is,
for example, made of CFRP (Carbon Fiber Reinforced Plas-
tics), which is a composite material of a carbon fiber and a
resin, or a metallic material such as an aluminum alloy. A
structural member for reinforcement, a fuel tank, and various
types of equipment, which are provided within the wing 20,
are fixed to the wing panel 21 via a member (second member)
22 such as a stay. The stay is made of a metallic material such
as an aluminum alloy. The member 22 such as the stay is
installed on the wing panel 21 by using a fastener member 24.

The fastener member 24 comprises a pin-shaped fastener
main body 25, a collar 26 mounted on the fastener main body
25 on the interior side of the wing 20, and a washer 28.

The fastener main body 25 and the collar 26 are generally
made of a metallic material from the viewpoint of strength.
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The pin-shaped fastener main body 25 comprises a screw
groove (engaging part) 254 on the front end portion thereof.
The rear end portion of the pin-shaped fastener main body 25
is formed into a taper-shaped diameter increasing part 2556 in
which the diameter increases from the front end portion side.
This fastener main body 25 is inserted into holes 21a and 22a,
which are formed penetratingly in the wing panel 21 and the
member 22, from the outside of the wing 20. The front end
portion of the pin-shaped fastener main body 25 is projected
to the inside of the wing 20 in a state in which the diameter
increasing part 254 in the rear end portion is abutted against
the taper surface of the hole 21a.

The collar 26 has a tubular shape, and the inner peripheral
surface thereof comprises a screw groove 26a engaging with
the screw groove 254 of the fastener main body 25. This collar
26 is screwed onto the screw groove 254 of the fastener main
body 25 projecting to the inside of the wing 20. Thereby, the
wing panel 21 and the member 22 are held between the
diameter increasing part 256 of the fastener main body 25 and
the collar 26, and thereby the member 22 is fixed to the wing
panel 21.

In this state, a front end part 25¢ of the fastener main body
25 projects to the inner periphery side of the wing 20 from the
collar 26, and further a certain length of the screw groove 25a
is exposed to the inner periphery side of the wing 20 from the
collar 26.

If uncoated, the rear end portion of the fastener main body
25 is exposed to the surface of the wing 20. Therefore, in the
case where the wing 20 is made of a composite material, the
whole surface of the wing 20, and the rear end portion of the
fastener main body 25 are covered with a paint film 27 made
of'a paint containing Cu (copper). Thereby, an electric current
is prevented from concentrating on the fastener member 24 at
the time of lightning strikes.

Also, to protect the fastener main body 25 from a direct
strike of lightning, it is preferable that the surface of the
fastener main body 25 be coated with an insulating material
such as a resin.

The washer 28 has an annular shape with a predetermined
thickness, and is made of an insulating material such as poly-
imide. By constructing the washer 28 of an insulating mate-
rial, an arc discharge is prevented from being produced at the
interface between the member 22 and the washer 28.

In the internal space of the wing 20, a cap 30 is mounted on
the fastener member 24, and the interior of the cap 30 is filled
with an insulating sealant 34.

As shown in FIGS. 2 and 3, the cap 30 has a circular cross
section, and has a shape such that only the one end part 30a
side is open, and the inside diameter and the outside diameter
thereof decrease gradually toward the other end part 306 side.
This cap is preferably made of an insulating resin such as PPS
(polyphenylene sulfide resin), polyimide, PEEK (polyether
ether ketone resin), and nylon resin.

On the inner peripheral surface on the other end part 3056
side (hereinafter, the inner peripheral surface is referred to as
abottom surface 31) of the cap 30, a bottomed hole (engaged
part) 32 having a circular cross section is formed. The inner
peripheral surface of the hole 32 comprises a screw groove
32a engaged with the screw groove 254 of the fastener main
body 25. This cap 30 is configured so that in a state in which
the end surface of the one end part 30a is pushed against the
member 22, the front end part 25¢ of the fastener main body
25 is inserted into the hole 32. At this time, the screw groove
32a of the cap 30 engages with the screw groove 25a of the
fastener main body 25, whereby the cap 30 can be positioned
and fixed to the fastener member 24 easily and reliably.
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For this cap 30, the inside diameter of an inner peripheral
surface 36 is set so that when the cap 30 is installed on the
fastener member 24, a predetermined gap is formed with
respect to the washer 28, the fastener main body 25, and the
collar 26. In particular, the cap 30 is formed so that in the one
end part 30a on the opening side of the cap 30, a gap not
smaller than a predetermined dimension t can be assured
between the inner peripheral surface of the cap 30 and the
washer 28 and the fastener main body 25.

For the inner peripheral surface 36 of the cap 30, the one
end part 30qa side thereof is formed into a straight part 364 in
which the inside diameter thereof is constant, and further a
tapered part 3656 in which the inside diameter thereof
decreases gradually is formed from the straight part 36a
toward the hole 32.

A corner part 36¢ where the straight part 36a and the
tapered part 364 are adjacent to each other and a corner part
36d where the tapered part 365 and the hole 32 are adjacent to
each other are of a rounded shape having a predetermined
radius of curvature.

Thus, the inner peripheral surface 36 of the cap 30 is
formed into a surface continuous smoothly from the straight
part 36a, to the corner part 36¢, the tapered part 365, and the
corner part 36d. Thereby, when the cap 30 is filled with the
sealant 34, air is prevented from being caught in the sealant 34
or a void is prevented from being produced in the sealant 34
on the inner peripheral surface 36 (especially, in the corner
parts 36¢ and 364).

In the state in which the cap 30 is installed on the fastener
member 24, the interior of the cap 30 is filled with the insu-
lating sealant 34. By the interposition of the sealant 34
between the inner peripheral surface of the cap 30 and the
fastener main body 25 and the collar 26, the insulation prop-
erties between the cap 30 and the fastener member 24 are
further enhanced. In the one end part 30a on the opening side
of the cap 30, since the sealant 34 between the inner periph-
eral surface 36 of the cap 30 and the washer 28 and the
fastener main body 25 has a thickness not smaller than the
predetermined dimension t, the insulation properties at the
interface between the inner peripheral surface 36 of the cap 30
and the washer 28 and the fastener main body 25 can be
assured.

When the cap 30 is installed on the fastener member 24 for
fastening the wing panel 21 and the member 22 together, the
interior of the cap 30 is beforehand filled with the uncured
sealant 34. In the internal space of the wing 20, the cap 30 is
pushed against the fastener main body 25 of the fastener
member 24 projecting to the inside.

At this time, the sealant 34 filled in the cap 30 overflows
through the opening portion of the one end part 30a of the cap
30. Itis preferable that the sealant 34 overflow from the entire
periphery of the cap 30 so that the sealant 34 spreads uni-
formly to the entire zone in the cap 30. For this purpose, it is
preferable that a surface 37 of the one end part 30a of the cap
30 be a flat and smooth surface, and also it is preferable that
an inner peripheral edge part 38 of the one end part 30a be
formed in such a manner that burrs, flashes and the like are not
produced.

When the cap 30 is pushed against the fastener main body
25 increasingly, since the hole 32 is formed in the cap 30, the
fastener member 24 can be positioned reliably and easily at
the center of the cap 30. Thereby, a phenomenon can be
prevented that the cap 30 and the fastener member 24 shift
from each other and the gap between the cap 30 and the
fastener member 24 becomes narrow depending on the place,
and also a phenomenon can be prevented that the fastener
member 24 comes into direct contact with the cap 30.
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For ease of positioning of the cap 30 relative to the fastener
member 24, it is also effective to make the peripheral edge
portion of the hole 32 a tapered surface in which the inside
diameter thereof decreases gradually toward the depth side of
the hole 32.

After the hole 32 of the cap 30 has been pushed against the
fastener main body 25, the cap 30 is turned to be screwed on
the fastener main body 25.

At this time, if the interior of the hole 32 is filled with the
sealant 34, the front end part 25¢ of the fastener main body 25
is inserted into the hole 32. When the fastener main body 25
intrudes further into the hole 32 with the screwing of the cap
30, the sealant 34 in the hole 32 has nowhere to go, and the
pressure of the sealant 34 increases, so that the front end part
of' the fastener main body 25 cannot sometimes be inserted to
a predetermined depth of the hole 32.

Accordingly, it is preferable that a groove 33 extending
along the center axis direction of the hole 32 be formed at
least at one place in the inner peripheral surface of the hole 32
of the cap 30. In the example shown in FIGS. 2 and 3, two
grooves 33 are formed in the hole 32. Needless to say, three or
more grooves 33 can be formed.

If'the groove 33 is formed in the hole 32 as described above,
when the front end part of the fastener main body 25 is
inserted into the hole 32, the excess sealant in the hole 32 is
pushed out of the hole 32 through the groove 33. Thereby, a
void is prevented from remaining in the sealant 34 in the hole
32, and also the insertion of the fastener main body 25 into the
hole 32, that is, the installation of the cap 30 on the fastener
member 24 can be accomplished easily.

When the cap 30 is screwed until the end surface of the one
end part 30a of the cap 30 is pushed against the member 22,
the screwing of the cap 30 is finished. In this state, the screw
groove 25q formed on the fastener main body 25 engages
with the screw groove 324a formed in the hole 32 of the cap 30,
so that the cap 30 is reliably and fixedly held to the fastener
member 24.

Also, if the filling sealant 34 is cured, this sealant 34 also
achieves an effect of fixing the cap 30 to the fastener member
24.

Thus, the fastener member 24 on which the cap 30 is
installed is a lightning-resistant fastener.

If something hits against the outer peripheral surface of the
cap 30, the cap 30 may be removed by the hitting impact or the
like. Even in such a case, it is preferable that the cured sealant
34 do not come off together with the cap 30, and the sealant 34
be kept in a state of covering the head portion of the fastener
main body 25.

For this purpose, it is preferable that the material of the
sealant 34 be selected so that the adhesion strength between
the cap 30 and the sealant 34 is smaller than the adhesion
strength between the sealant 34 and the fastener member 24.
When the adhesion strength between the cap 30 and the
sealant 34 is smaller than the adhesion strength between the
sealant 34 and the fastener member 24 as described above,
even if an impact or the like is applied to the cap 30, the cap
30 separates from the sealant 34 and only the cap 30 comes
off, and the fastener member 24 is kept in a state of being
covered with the sealant 34, so that the lightning-resistant
performance can be maintained.

To prevent the sealant 34 from coming off the fastener 24,
for example, a step part 26¢ expanding toward the outer
periphery side, a flange part 264, or the like may be formed on
the outer peripheral surface of the collar 26.

The cap 30 may be screwed by a worker by using a tool or
may be screwed by hand.
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For example, in the case where the cap 30 is screwed by a
worker by using a tool, as shown in FIGS. 2 and 3, a head part
30c¢ of the other end part 305 of the cap 30 can be formed into
ahexagonal shape, a hexagon socket shape, or the like corre-
sponding to the shape of tool.

Also, in the case where the cap 30 is screwed by a worker
by hand, as shown in FIG. 4, an outer peripheral surface 304
of the cap 30 can be formed so as to be non-slip surface by
being subjected to slitting processing, knurling processing,
diamond cutting processing, or the like. In the example shown
in FIG. 4, the whole of the outer peripheral surface 304 of the
cap 30 is subjected to slitting processing. Needless to say,
however, only a part thereof may be subjected to slitting
processing. Furthermore, as shown in FIG. 5, a plurality of
(two or more) protrusions 35 may be formed at intervals in the
circumferential direction in the other end part 3056 of the cap
30. The number and the shapes of the protrusions 35 are not
subject to any special restriction.

Additionally, as shown in FIG. 6, a head part 30e of the cap
30 can be provided with aknob part 30g having an appropriate
shape via a rod part 30fhaving a predetermined outside diam-
eter. In this configuration, a worker installs the cap 30 on the
fastener member 24 by turning the knob part 30g. A part 304
of'the rod part 30f may be thinned to set the strength thereof
such that the thinned part 30/ of the rod part 30f7is twisted off
when a predefined tightening torque of the cap 30 is reached.
Thereby, the worker can install the cap 30 by tightening it
reliably with the predefined torque.

As described above, the cap comprises the hole 32, and the
screw groove 32a is formed in the hole 32, whereby the cap 30
can be positioned and installed reliably and easily on the
fastener member 24, and even after installation, the cap can be
reliably prevented from coming off.

Also, if the cap 30 has been screwed on the fastener mem-
ber 24, the cure of the sealant 34 need not be waited, and the
installation work of the cap 30 can be performed rapidly.

Thereby, while the insulation properties are assured reli-
ably, the workability is improved to reduce the manufacturing
cost, and the cap 30 can be installed with stable quality
irrespective of workers.

Also, if the cap 30 is made of a resin, the mass production
thereofis easy to do, and therefore the manufacturing cost can
be reduced. Also, the wall thickness of the cap 30 can be
controlled easily by mass production, so that the weight of the
cap 30 can be reduced.

The above-described cap 30 can also be formed by cutting
processing, but is preferably formed by injection molding
considering the mass producibility. In the case of injection
molding, it is difficult to form the screw groove 32a inthe hole
32 (after formation, the cap 30 must be removed by being
rotated), so that the screw groove 32a may be formed by
screwing a heli-sert in the hole 32.

In the above-described embodiment, by forming the
grooves 33 in the hole 32, the excess of the sealant 34 filled in
the hole 32 is pushed out. However, the configuration is not
limited to this one. For example, as shown in FIG. 7, a through
hole 40 may be formed in the head part 30¢ of the cap 30 so
that the excess sealant 34 is pushed out to the outside of the
cap 30 via this through hole 40.

Also, in the above-described embodiment, the cap 30 is
screwed on the screw groove 25a formed in the front end part
of the fastener main body 25 of the fastener member 24.
However, other different configurations may be adopted if the
cap 30 is screwed on a portion projecting to the inside of the
wing 20 of the fastener member 24.

For example, as shown in FIG. 8, a screw groove 265 may
be formed on the outer peripheral surface of the collar 26
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installed on the fastener main body 25 on the interior side of
the wing 20 so that the screw groove 325 formed on the inner
peripheral surface of the cap 30 is screwed on this screw
groove 26b4.

Further, the configuration is not limited to one in which the
cap 30 is screwed on the screw groove 25a formed in the front
end part of the fastener main body 25 of the fastener member
24. The configuration can be made such that the cap 30 is
fitted on the front end part of the fastener main body 25. In this
case, for example, a configuration can be adopted in which a
groove or a ridge continuous in the circumferential direction
is formed on the outer peripheral surface of the front end part
of the fastener main body 25, and a convex or a protrusion
engaging with the groove of the fastener main body 25 is
formed or a groove engaging with the ridge of the fastener
main body is formed, whereby the cap 30 is fitted on the
fastener main body 25.

Besides, the configurations described in the above embodi-
ment can be selected or can be changed as appropriate to other
configurations without departing from the gist of the present
invention.

REFERENCE SIGNS LIST

20 ...wing, 21 ... wing panel (first member), 21a . . . hole,
22 ... member (second member), 24 . . . fastener member,
25 . .. fastener main body, 25a . . . screw groove (engaging

part), 255 . . . diameter increasing part, 25¢ . . . front end part,
26...collar,26a. .. screw groove, 30 ...cap,30q...oneend
part, 305 . . . the other end part, 30c . . . head part, 304 . . . outer
peripheral surface, 30e . . . head part, 30f . . . rod part,
30g...knobpart, 31 ...bottom surface, 32 . . . hole (engaged
part), 32a . . . screw groove, 33 . . . groove, 34 . . . sealant,
35 ... protrusion, 40 . . . through hole

The invention claimed is:

1. A lightning-resistant fastener comprising:

a fastener main body, which penetrates through a first
member and a second member, and projects on a side of
the second member, the first member constituting an
airframe of an aircraft and the second member being
located on an interior side of the airframe,

a collar, which is mounted on the fastener main body and
fastens the second member to the first member, and

a cap for covering the fastener main body and the collar on
the side of the second member, the cap being made of an
insulating material, the cap including:
abottomed hole formed on an inner peripheral surface of

the cap, the bottomed hole for receiving a front end
part of the fastener main body,

a groove formed at least at one place on an inner periph-
eral surface of the bottomed hole of the cap, the
groove extending parallel to a center axis of the bot-
tomed hole, and

a thickness of a top of the cap is larger than a thickness
of a part of the cap that is formed on an opening end
side of the cap that faces the second member,

wherein the cap is filled with an insulating sealant, and

wherein the fastener main body comprises a screw groove,
the screw groove projecting from the collar to contact
the insulating sealant.

2. The lightning-resistant fastener according to claim 1,

wherein the second member is made of a metallic material.
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3. The lightning-resistant fastener according to claim 1,
further comprising a washer which is held between the second
member and the collar.

4. The lightning-resistant fastener according to claim 3,
wherein the washer is made of an insulating material.

5. The lightning-resistant fastener according to claim 1,
wherein the fastener main body is made of'a metallic material,
and the collar is made of a metallic material.

6. The lightning-resistant fastener according to claim 1,
wherein the collar comprises, on an outer peripheral surface
thereof, a step part or a flange part projecting toward an outer
periphery side of the collar.

7. The lightning-resistant fastener according to claim 1,
wherein the fastener main body is made of'a metallic material,
and a surface of the fastener main body is coated with an
insulating material.

8. An aircraft comprising the lightning-resistant fastener
according to claim 1.

9. The aircraft according to claim 8, wherein the first mem-
ber is a wing panel.

10. The aircraft according to claim 8, wherein the first
member is made of CFRP (Carbon Fiber Reinforced Plastics)
and the fastener main body is made of a metallic material, and

arear end portion of the fastener main body is covered with
a paint film which is formed on a surface of the first
member.

11. The aircraft according to claim 10, wherein the paint
film is made of a paint containing copper.

12. A method of mounting a lightning-resistant fastener,
comprising the steps of:

causing a fastener main body with a screw groove to pen-
etrate through a first member constituting an airframe of
an aircraft and a second member attached to the first
member on an interior side of the airframe from an outer
side of the airframe in a state in which the first member
and the second member are laid on each other;

mounting a collar on the fastener main body from an inte-
rior side of the airframe so as to project the screw groove
of the fastener main body from the collar; and

mounting a cap made of an insulating material so as to
cover the fastener main body and the collar, wherein the
cap is mounted in a state that the cap is filled with an
uncured insulating sealant and thereby the screw groove
projecting from the collar contacts the sealant,

wherein the cap comprises, on an inner peripheral surface
ofthe cap, a bottomed hole for receiving a front end part
of the fastener main body,

a groove extending along a center axis direction of the hole
is formed at least at one place in an inner peripheral
surface of the hole of the cap, and

a thickness of a top of the cap is larger than a thickness of
a part of the cap, the part is formed on an opening end
side of the cap so as to face the second member.

13. The method according to claim 12, wherein the cap is
mounted so that a one end part of the cap is in contact with a
surface of the second member.

14. The method according to claim 12, wherein the collaris
mounted on the fastener main body after a washer is mounted
on the fastener main body from the interior side of the air-
frame.

15. The method according to claim 14, wherein the washer
is made of an insulating material.
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